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ABSTRACT 
 
  
The effect of dietary protein level on broiler chick growth and
performance was studied. A six week’s feeding trial was conducted with day 
old broiler chicks (Hubbard) reared in an open deep litter house. The 
experiment was arranged in a completely randomized design (CRD),
consisting of 12 pens (experimental units). Each pen was of one square 
meter area and accommodated 8 experimental chicks. 
 Four experimental diets were used in the trial. They were formulated
from the local feed ingredients commonly used for poultry feeding in the 
Sudan. The diets had graded levels of dietary protein content, namely 20, 22,
24 and 26%. The diets are allocated at random to the experimental pens at
the rate of three replicates per treatment (diet) giving a completely 
randomized design. 
Records were kept for weekly feed consumption, live weight gain,
feed conversion ratio and daily mortality. 
 At the end of the trial, the experimental birds were starved overnight 
from feed, and six birds from each dietary treatment were selected at random 
for each treatment (2 birds form each replicate), and were slaughtered for
determination of carcass characteristics. 
The collected data was subjected to analysis of variance for the 
completely randomized design. The soft ware used was the statistical 
package for social sciences (SPSS), (Steal, Torrie and Dickey, 1997).
Differences among treatments means were tested using Duncan’s multiple
range test. 
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 ﻣﻠﺨﺺ اﻷﻃﺮوﺣﺔ
 
أﺳﺎﺑﻴﻊ ﻟﺪراﺳﺔ أﺛﺮ ﻧﺴﺒﺔ اﻟﺒﺮوﺗﻴﻦ ﻓﻲ ﻋﻼﺋﻖ آﺘﺎآﻴﺖ اﻟﻠﺤﻢ ﻋﻠﻰ  6أﺟﺮﻳﺖ ﺗﺠﺮﺑﺔ ﺗﻐﺬﻳﺔ ﺗﺠﺮﻳﺒﻴﺔ ﻟﻤﺪة 
  . اﻷداء اﻹﻧﺘﺎﺟﻲ وﺧﺼﺎﺋﺺ اﻟﺬﺑﻴﺤﺔ
وﺣﺪة ﺗﺠﺮﻳﺒﻴﺔ ﻣﺴﺎﺣﺔ آﻞ  21وزﻋﺖ ﻋﺸﻮاﺋﻴﺎ ﻋﻠﻰ( drabbuH)إﺳﺘﺨﺪم ﻓﻲ اﻟﺘﺠﺮﺑﺔ آﺘﻜﻮت ﻟﺤﻢ 
  .ﻮاﻧﺐ ﺗﺤﺖ ﻧﻈﺎم اﻟﺘﺮﺑﻴﺔ ﻋﻠﻰ اﻟﻔﺮﺷﺔ اﻟﻌﻤﻴﻘﺔوﺣﺪة واﺣﺪ ﻣﺘﺮ ﻣﺮﺑﻊ ﻓﻲ ﺣﻈﻴﺮة ﻣﻔﺘﻮﺣﺔ اﻟﺠ
(   62و 42، 22، 02)اﺳﺘﺨﺪﻣﺖ أرﺑﻌﺔ ﻋﻼﺋﻖ ﺗﺠﺮﻳﺒﻴﺔ ﺗﺤﺘﻮي ﻋﻠﻰ ﻧﺴﺐ ﻣﺨﺘﻠﻔﺔ ﻣﻦ اﻟﺒﺮوﺗﻴﻦ هﻲ 
  .ﺗﻢ ﺗﻮزﻳﻌﻬﻢ ﺑﻤﻌﺪل ﺛﻼﺛﺔ ﻣﻜﺮرات ﻟﻜﻞ ﻣﻌﺎﻣﻠﺔ وﻓﻘﺎ ﻟﻠﻨﻈﺎم آﺎﻣﻞ اﻟﻌﺸﻮاﺋﻴﺔ
اﻟﻜﻔﺎءة اﻟﺘﺤﻮﻳﻠﻴﺔ ﻟﻠﻐﺬاء، وﻧﺴﺒﺔ  .ﺗﻢ رﺻﺪ اﻟﺒﻴﺎﻧﺎت إﺳﺒﻮﻋﻴﺎ ﻟﻠﻌﻠﻒ اﻟﻤﺴﺘﻬﻠﻚ، اﻟﺰﻳﺎدة ﻓﻲ اﻟﻮزن اﻟﺤﻲ
ﻓﻲ ﻧﻬﺎﻳﺔ اﻟﺘﺠﺮﺑﺔ ﺗﻢ ﺗﺠﻮﻳﻊ اﻟﻄﻴﻮر ﻣﻦ اﻟﻐﺬاء ﻟﻔﺘﺮة اﻟﻠﻴﻞ، ﺛﻢ ذﺑﺤﻬﺎ واﺳﺘﺨﺪﻣﺖ ﻟﺘﺤﺪﻳﺪ . اﻟﻨﻔﻮق اﻟﻴﻮﻣﻲ
أﺧﻀﻌﺖ اﻟﺒﻴﺎﻧﺎت اﻟﻤﺘﺤﺼﻠﺔ ﻟﺘﺤﻠﻴﻞ اﻟﺘﺒﺎﻳﻦ ﻟﺘﻘﺪﻳﺮ أي اﺧﺘﻼﻓﺎت .  ﺧﺼﺎﺋﺺ اﻟﺬﺑﻴﺤﺔ ﻟﻜﻞ ﻣﻌﺎﻣﻠﺔ
  .إﺣﺼﺎﺋﻴﺔ ﺑﻴﻦ ﻣﻌﺎﻣﻼت اﻟﺘﺠﺮﺑﺔ
ﻓﻲ ﻧﺴﺒﺔ اﻟﻐﺬاء اﻟﻤﺘﻨﺎول، اﻟﻮزن اﻟﻤﻜﺘﺴﺐ، وﻣﻌﺪل آﻔﺎءة (  50 <P)أوﺿﺤﺖ اﻟﻨﺘﺎﺋﺞ زﻳﺎدة ﻣﻌﻨﻮﻳﺔ   
،  وﻟﻜﻨﻬﺎ % 42إﻟﻰ % 02ﺗﺤﻮﻳﻞ اﻟﻐﺬاء، ﺑﺰﻳﺎدة ﻧﺴﺒﺔ اﻟﺒﺮوﺗﻴﻦ ﻓﻲ ﻋﻼﺋﻖ آﺘﺎآﻴﺖ اﻟﻠﺤﻢ و ﻣﻦ 
ﻟﺘﻲ ﺗﻢ آﺎﻧﺖ أﺣﺴﻦ ﻧﺘﺎﺋﺞ اﻷداء ﻓﻲ اﻟﻄﻴﻮر ا% 62اﻧﺨﻔﻀﺖ ﻋﻨﺪ زﻳﺎدة ﻧﺴﺒﺔ اﻟﺒﺮوﺗﻴﻦ ﻓﻲ اﻟﻌﻠﻴﻘﺔ إﻟﻰ 
  .ﻣﻦ اﻟﺒﺮوﺗﻴﻦ% 42ﺗﻐﺬﻳﺘﻬﺎ ﻋﻠﻰ اﻟﻌﻠﻴﻘﺔ اﻟﻤﺤﺘﻮﻳﺔ ﻋﻠﻰ ﻧﺴﺒﺔ 
ﻏﻴﺮ آﺎف ﻟﺘﻠﺒﻴﺔ % 42ﺗﺸﻴﺮ هﺬﻩ اﻟﻨﺘﺎﺋﺞ إﻟﻰ أﻧﻪ ﺣﺴﺐ ﻇﺮوف هﺬﻩ اﻟﺘﺠﺮﺑﺔ أن ﻧﺴﺒﺔ اﻟﺒﺮوﺗﻴﻦ دون 
ﻳﺴﺒﺐ ﻋﺪم ﺗﻮازن ﻓﻲ %  42آﻤﺎ أﻧﻪ ﻓﻲ ﺣﺎﻟﺔ ارﺗﻔﺎﻋﻪ إﻟﻰ أﻋﻠﻰ ﻣﻦ . اﺣﺘﻴﺎﺟﺎت  آﺘﺎآﻴﺖ اﻟﻠﺤﻢ
ﻣﻤﺎ ﻳﺆدي إﻟﻰ اﻧﺨﻔﺎض آﻔﺎءة . إﻟﻰ أآﺴﺪﺗﻬﺎ واﺳﺘﻌﻤﺎﻟﻬﺎ آﻤﺼﺪر ﻟﻠﻄﺎﻗﺔ اﻷﺣﻤﺎض اﻷﻣﻴﻨﻴﺔ ﻣﻤﺎ ﻳﺆدي
 .اﺳﺘﻐﻼل اﻟﺒﺮوﺗﻴﻦ ﻓﻲ ﻋﻤﻠﻴﺎت اﻟﺒﻨﺎء وﻳﺆدي إﻟﻰ اﻧﺨﻔﺎض اﻟﻨﻤﻮ واﻻﻧﺘﺎج
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CHAPTER ONE 
    
   Introduction 
 
Protein is an essential component of poultry diets. It is used as a 
building material for the formation and development of body structures, and 
is involved in most chemical reactions of the body metabolism and vital 
processes. Protein is composed of amino acids linked together in long 
polypeptide chains by peptide links. It differs in composition and quality 
according to its amino acid make up, and to the specific sequence of amino 
acids and the manner in which the amino acids strands are connected to each 
other. The nutritional requirement for protein is actually a requirement for its 
constituent amino acids, which are used for the synthesis of body tissue 
protein. Body protein synthesis is influenced by numerous factors. It 
requires an adequate supply of all the essential amino acids in available form 
and optimum proportions that match their requirements for tissue protein 
synthesis, without shortage or excess. It also requires an adequate supply of 
total nitrogen for the synthesis of non-essential amino acids .If one or more 
of the limiting amino acids are missing, the protein synthesis process will 
halt, and the remaining amino acids will be deaminated and their 
corresponding keto acids will be catabolized wastefully for energy 
production. Excess amino acids to the requirement of tissue protein synthesis 
will be similarly catabolized.  
The broiler chick has been genetically improved and developed by 
international master breeders for rapid growth, meat conformation and 
efficient feed utilization. These chicks are known to be precisely demanding 
for essential nutrients in their diet, in order to express their genetic potentials 
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for optimum production. The nutrients requirements of broiler has been 
established based on the results of the volumerous research work conducted 
in Europe and North America, and these estimates are now being 
periodically revised and used as guides for adequate ration formulation. 
These estimates of nutrients requirements have been laid down under 
temperate environmental conditions and advanced nutrition and commercial 
management practices in Europe and North America. They can not, 
therefore, be precisely applicable under Sudan and similar tropical 
conditions. However, they can be used as useful guides in this country in the 
absence of local relevant information, especially under the prevailing high 
temperature and the open housing system commonly adopted for 
commercial poultry production.  
The objective of the present study is to investigate the utilization of 
dietary protein form local sources by broiler chicks, studying the effect of 
protein dietary concentration on feed intake, rate of growth, feed conversion 
efficiency and carcass characteristics. The study is relevant to adequate 
protein nutrition, and is hoped to contribute to the existing knowledge on the 
subject of nutrients requirements under Sudan conditions.       
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CHAPTER TWO 
2- Review of literature 
2-1 General: 
     
 Protein is an essential component of poultry diets. It is found in all 
cells of the body and is involved in all vital body processes. It is used as a 
building material for the development of bones, flesh, feathers and eggs, and 
is involved in most chemical reactions of the body metabolism. 
   Protein is composed of amino acids, linked together in long polypeptide 
chains by Peptide links. They differ in composition according to the amino 
acid make up and to the specific sequence of amino acids and the manner in 
which the amino acids strands are connected to each other. 
Plants are the initial source of protein in nature. Amino acids are synthesized 
by plants from the carbon skeletons derived from photosynthesis and the 
amino groups derived from inorganic ammonia or nitrate salts. There are 22 
known amino acids involved in the protein synthesis of plants and animals. 
These 22 amino acids are readily synthesized by plants, but animal can 
synthesize only twelve of them known as non-essential amino acids. The 
animals rely on plants for the supply of the other ten amino acids, which are 
known as essential amino acids and need to be supplied in the diet. 
The nutritional requirement for protein is actually a requirement for its 
constituent amino acids for use of the synthesis of body tissue protein. 
Dietary protein should supply the birds with all the essential amino acids,   
together with the non-essential amino acids or the nitrogen for use in the 
biosynthesis of non-essential amino acids. Non –essential amino acids are 
synthesized in the animal body by the process of amination of keto acids 
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(carbon-hydrogen Skelton) to produce corresponding amino acids. The 
carbon-hydrogen Skelton is derived from intermediates of carbohydrates and 
fat metabolism, while the amino groups can be provided directly from amino 
acids or be derived from ammonia or ammonium salts. 
2.2 Tissue protein synthesis: 
The main function of amino acids is synthesis of new tissue protein 
for repair of wear and tear, growth, egg formation, and synthesis of 
functional proteins such as hormones, enzymes, antibodies and others .The 
amino acids cannot be stored by the body except to a very limited extent. 
Any amino acids present in excess beyond the amounts required for body 
tissue protein synthesis will undergo deamniation, and their corresponding 
Keto acids will be utilized for energy purpose .As the protein intake 
increases, amino acids degradation increases .The ammonia resulting from 
deamination will be changed in the liver to uric acid and excreted in the 
urine . Some of the ammonia will be used to form amino groups for the 
synthesis of non-essential amino acids. The catabolism of amino acids for 
energy production is an unefficient process, and is considered as a 
nutritional waste. The synthesis and excretion of uric acid place an 
undesirable burden on the kidneys. It is also considered an economic waste 
as energy can be derived from dietary carbohydrates and fats in a cheeper 
manner.   
     Body protein synthesis is influenced by numerous factors. Efficient 
protein synthesis requires an adequate supply of all the essential amino acids 
in available form and optimum proportions that match their requirements for 
tissue protein synthesis i.e. without shortage or excess .It also requires an 
adequate supply of total nitrogen for the synthesis of non-essential amino 
acids. If one amino acid is missing, the protein synthesis process will halt.         
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The missing amino acid (deficient) is referred to as a limiting amino acid 
because it limits the synthesis of tissue protein .The remaining amino acids 
cannot be stored in the body and therefore, will be catabolized and used 
wastefully for energy production. Excess amino acids to the requirements of 
tissue protein synthesis will be similarly catabolized. 
For this reason the diet should contain all the essential amino acids and a 
source of nitrogen for the synthesis of the non-essential amino acids .The 
amount of protein needed to supply the nitrogen for use in the biosynthesis 
of non-essential amino acids, is readily satisfied with almost any practical 
diet which economically meets the essential amino acids requirements for 
body tissue protein synthesis. 
The efficiency of dietary protein utilization for tissue protein synthesis 
is influenced by feed consumption, dietary metabolizable energy level, 
dietary protein level and its content of essential amino acids and the extent 
of their availability to the animal body for tissue protein synthesis. The 
efficiency of amino acids utilization for body tissue synthesis requires also 
an adequate supply of dietary metabolizable energy, to be derived from 
carbohydrates and fats, so that they can have a sparing action on the 
utilization of amino acids for energy supply.  
2-3 Protein and amino acids requirements: 
  The broiler chick has been genetically developed and improved for 
rapid growth, conformation and high feed utilization efficiency. These 
chicks are known to be precisely demanding for protein and other essential 
nutrients in their diets, in order to express their genetic potentials for 
optimum production. The nutrients requirement of the broiler chick has been 
extensively studied by numerous and eminent research institutions and 
research workers in Europe and North America, and their results have been 
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used by the NRC and ARC as basis for estimation of the nutrient 
requirements for different classes of poultry. These estimates are now being 
periodically reviewed to accommodate new research findings and 
advancements in poultry nutrition and management. 
However, there exist some discrepancies in reported values for protein 
and other nutrients requirements of broiler chicks and other classes of 
poultry .These discrepancies have been attributed to differences in the 
conditions under which the relevant experimental work has been conducted. 
The differences include differences in genetic constitution and the age 
among the experimental birds and strains, variation in protein quality and 
digestibility of the feed ingredients, variation in amino acids composition of 
feed ingredients and amino acid balance of the experimental diets, and 
variation of dietary protein level in relation to feed consumption. Feed 
consumption is affected by numerous factors of which the environmental 
temperature and energy content of the diets have the greatest influence. It is 
also affected by differences in housing and management system of the stock. 
These numerous factors make the estimates of the nutrients requirements not 
very precise, but they can reasonably be used as useful guides for estimation 
of nutrients requirements in the formulation of poultry diets. For this reason, 
nutritionists frequently provide a margin of safety above the requirements 
estimates when formulating poultry diets. That is in order to avoid nutrients 
deficiencies and consequent decline in production (Sterling et al, 2005).  
A protein deficiency ,caused by either one or more limiting amino acids, or 
an over all inadequate consumption of protein will result in depression of 
broiler chicks production parameters, such as rate of growth, nitrogen 
retention, feed consumption and the efficiency of its utilization 
(Church,1991). On the other hand, an over consumption of protein results in 
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the catabolism of surplus amino acids by deamination and execretion of 
nitrogen as uric acid, which both processes are energetically and 
economically inefficient (Sklas and Plavrik,2002) or in severe cases cause 
ammonia toxicity (Perri et al,(2003).    Different levels of dietary protein 
have been examined by numerous researchers for a variety of functions, 
including the determination of the order of amino acid limitation in different 
types of poultry diets, effects of various nutrient imbalances or antagonisms, 
effects on the performance of birds under different environmental 
conditions, effects of dietary protein level on the efficiency of nutrient 
utilization, and interaction of amino acid with other nutrients. The study of 
these factors have improved and increased the information and knowledge 
available on protein and amino acid requirements for poultry. Kerr and Kidd, 
(1999a) reported that lowering the dietary crude protein level without 
supplementation of appropriate amino acids is determental to broiler 
performance, but that dietary crude protein can be successfully reduced to a 
point by synthetic amino acids supplementation, which would result in 
similar performance to that on standard diets with high level of crude 
protein. Aftab et al, (2006) reported that the decreased performance of 
broilers in this case is due to that broiler chicks tend to decrease their 
voluntary feed intake when consuming low crude protein diets. Combs et al 
(1962) reported that broiler chicks fed diets containing the same protein 
level but with different amino acid balance, showed relatively slight 
differences in body composition, in spite of the marked differences in body 
weight. It is considered that the lowest level, to which dietary crude protein 
can be reduced by amino acid supplementation in broiler diets, is that level 
which does not reduce the bird’s performance. 
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Is has been well established that growing birds should receive 
sufficient essential amino acids and non-essential nitrogen for optimum 
synthesis and deposition of tissue protein. Its was  indicated that when a diet 
containing a mixture of amino acids devoid of isoleucine, but otherwise 
balanced amino acids, each increment of the limiting amino acid will result 
in an increase in feed intake. 
2-4 Energy, protein, and amino acids relationship: 
The relationship between energy, protein and amino acids has been 
studied extensively by several groups of research workers. earlier research 
indicated that when fat is added to a broiler diet, the percentage of dietary 
protein should be adjusted (Sunde 1954; Hill and Dansky 1954; March and 
Biely1954) reported that when fat was added to a diet low in crude protein 
content, the birds failed to grow at the expected rate. On the other hand, fat 
addition to a high protein diet resulted in improved growth, indicating an 
existence of a relationship between dietary protein and energy level changes 
in dietary metabolizable energy will affect the level of feed and nutrient 
intake and consequent growth of chicks. Boomgardt and Baker (1973) 
reported that different concentrations of metabolizable energy in broiler diets 
resulted in different rates of growth, in that as the energy concentration of 
the diets was increased, body weight gain of the chicks decreased as a result 
of depressed nutrient intake. Hill-and Dansky (1954) showed that this 
situation could be alleviated by raising the dietary protein level in relation to 
metabolisable energy. 
Feed intake is regulated by poultry according to the energy density of 
the diet; the quantities of feed eaten are inversely related to the concentration 
of metabolizable energy in their diets. The birds will eat less from a high 
energy diet and more from a low energy diet, so as to regulate their energy 
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intake by consuming more or less equal quantities of energy from diets of 
high or low energy density. In this respect, it has been advocated by 
numerous research workers that the essential nutrients content of the diets 
should be adjusted according to the influence of house ambient temperature 
and metabolizeble energy content of the diet on feed intake. It is important 
to ensure adequate and balanced nutrient intake to support production and 
efficient feed utilization. This adjustment is achieved by increasing the 
essential nutrients content in diets fed at high ambient temperatures or in 
diets with high energy concentration. The most important essential nutrients 
to be considered in this respect are protein and essential amino acids content 
of the diet. 
Many feeding trials were carried out for evaluating the performance of 
broiler chicks reared under heat stress conditions and fed high or low protein 
diets. Temim et al (1999) reported that, feeding broiler chickens with high 
protein diet (25 vs. 20%CP) at high ambient temperature (32c°) during 
growth period, improved body weight gain. The same workers (2000) tested 
diets with crude protein content ranging from 10 to 33% and reported an 
improvement in birds’ performance when using diets containing 28 and 33% 
crude protein, even when the birds were raised under heat stress. The same 
authors also found that high protein diets did not change muscles protein 
turnover. Macleod (1997) speculated that the utilization of high protein diets 
for broiler chicks reared under heat stress will not change heat production in 
growing bird, while Aletor et al (2000) reported that high protein diets 
would increase nitrogen excretion indicating catabolism of amino acids. 
Environmental temperature influences feed consumption in that 
broiler chick would eat more feed when reared under cool ambient 
temperatures, and less feed when reared under high ambient temperatures. 
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This is in endavour to increase their energy intake and heat production in 
cool environments, in order to maintain their body temperature constant, and 
to reduce their energy intake and heat production at high temperatures in 
order to reduce the heat load on the body and on heat dissipating 
mechanism. Under very high ambient temperatures the birds will be 
subjected to heat stress, with increased body heat load causing an elevated 
deep body temperature cousing panting, reduced feed consumption, 
inadequate intake of essential nutrients and consequent decline in 
production.  
Environmental temperature would also affect the amino acid requirements of 
chick, as feed intake is decreased under excessive heat and increased during 
periods of cold. 
 
2-5 Amino acid requirements in relation to dietary protein: 
Another factor that may affect the dietary requirements for amino 
acids is the level of total dietary protein .Amino acids requirement have been 
shown to vary with the level of protein in the diet, when the amino acids 
requirements are expressed as a percentage of the diet, will increase with the 
concentration of dietary crude protein level (Grau 1948; Almquis, 1952; 
Hurwitz et al 1998; Morris et al 1999). Sklan and Noy (2003) these 
researchers that when the amino acids requirements are expressed as a 
percentage of the protein in the diet, the requirements are not affected .It 
appears important that amino acid remain balanced not only relative to each 
other, but to the level of dietary protein as well. 
It has also been established that amino acid supplementation can affect the 
requirement for dietary protein. Baldini et al; (1954) reported that the 28% 
dietary crude protein requirement for optimum turkey’s growth could be 
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reduced up to 20% with proper amino acid supplementation, giving similar 
growth performance. Similar  work with  broiler chicks reverted  that crude 
protein in diets can be reduced to a point without harming performance by 
the addition of synthetic lysine and methionine (Bornstein; 1975), or by a 
combination of essential amino acids and a source of non- amino 
acids/nitrogen (Corzo et al; 2005).It has been suggested that when the level 
of total dietary protein is reduced, the requirement for each amino acid 
decreases due to the depression in growth resulting from a single or more 
amino acid deficiencies, and that by supplementing each amino acid 
individually to a low protein diet it is possible to improve the overall balance 
of the diet  (Hyrwitz et al ;1998). 
A number of factors influence the protein level of poultry diet. 
Changes in protein requirements occur with bird variation in age, gender, 
production status, size, species, and strain Kidd et al 2005; NRC (1994), as 
well as variation in protein quality and digestibility of the feed ingredient. It 
is also affected by the energy density of the diet and the environmental 
temperature, which governs the level of feed and dietary protein intake. 
Energy requirement of birds is the most critical factor that must be 
met in order to maintain normal body metabolic functions. Birds invariably 
eat in an attempt to satisfy their energy requirements. However, over 
consumption of energy by young broiler chicks, can also be related to 
deficiency of some other nutrients, which in most cases are protein and 
essential amino acids. The bird in meeting its energy requirements in many 
cases consumes excess protein, with the result that a leaner carcass results 
(Parr and Summers; 1991). Low protein and low energy diets had an effect 
on feed consumption and feed utilization by broilers .Jaborandi Sharma 
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(1980) conducted a study to evaluate the growth response of broiler chick 
reared in winter and spring season and subjected to varying dietary protein 
and energy levels in starting diets. Two experiments were conducted in 
winter and in spring with three levels of protein namely 18, 20, and 22%, 
and four levels of metabolizable energy 2340, 2550, 2860 and 3150 kcal/kg. 
The results revealed that the difference among the experimental diets were 
highly significant (P<o.o1) for protein effect in the two experiments, but was 
only so for the energy effect for the experiments conducted in winter, where 
the reared chicks showed higher body weight gain and feed intake. 
Temperature would also affect the protein and amino acid 
requirements of chicks, as feed intake is decreased under excessive heat and 
is increased during periods of cold, (Hurwitz et al, 1980) Furlan et al, 
(2004). Consequently as a result, adjustment of the protein and amino acid 
levels in the diet would be required in periods of cold and heat stress. 
Research conducted by Cheng et al, (1997a) on the effects of feeding 
increased dietary levels of protein in response to decreased feed intake in 
heat- stressed male broiler chicks was investigated. It was noted that 
elevated ambient temperature significantly decreased feed intake, body 
weight gain, and feed conversion efficiency, and that an increase in dietary 
protein resulted in depressed performance due to catabolism of excess amino 
acids. Gous and Morris, (2005) reported that reducing the heat increment of 
the diet by reducing dietary crude protein content and providing a well 
balanced amino acid supply, that closely matches the requirement of the 
bird, can alleviate the poor performance associated with heat stress. 
Waldroup et al (1976) reported that body weight gain and feed efficiency in 
heat-stressed birds can be improved by low crude protein diets that contain 
properly balanced amino acids, with no excess or shortage. Cheng et al 
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(1997a) reported a decrease in percent fat-free protein and an increase in the 
percent ash in broiler chick’s diets housed under temperature above 32c°. 
Pym et al (1984) reported that the broiler line selected for high growth rate 
and high feed consumption appeared to be more sensitive to high ambient 
temperature than lines selected for other traits.  
It was also established that amino acid supplementation can affect the 
requirements for dietary protein. Early research with turkeys indicated that 
the 28%CP requirement for turkey’s growth could be reduced up to 20%CP 
with proper amino acid supplementation giving similar growth performance 
(Baldini et al 1954). Cheng et al (1997b) reported that broiler chicks fed low 
crude protein diets with methionine, lysine, threonine,   tryptohan, and 
arginine supplementation, did not improve body weight gain of heat stressed 
broilers and produced negative effects on feed conversion ratio and body fat 
deposition .This was due to the reduced feed and nutrients intake caused by 
the depressed feed intake from the low protein diet, and to the high ambient 
temperature under which the birds were reared. 
The dietary protein level should be taken into account when assessing 
net protein utilization by growing chicks. Platt and Miller (1958) 
emphasized the importance of considering not only the type of protein in 
question, but also the content and availability of its amino acids when 
assessing the net protein utilization. Also the levels of minerals and vitamins 
in the diet can affect net protein utilization (Menaker, (1954). Many factors 
other than the level of protein in the diet must also be considered in the 
evaluation of protein supplements. These factors have all been shown to 
influence the nutritive value of protein. They include bird strain, age, sex, 
and environmental temperature (Platt and Miler; 1959). Difference in amino 
acids requirement among species can also affect the utilization of protein. 
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Summers and Fisher, (1962) reported that with a reduction in feed intake the 
biological value of a protein remains constant until a point is reached where 
the protein is catabolized  for energy purposes in the body. For this reason, it 
has been demonstrated that net protein utilization increases as the level of 
protein in the diet decreases, (Summers and Fisher, 1961), while the 
utilization of protein decreases as its level in the diet is increased. 
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CHAPTER THREE 
3- MATERIALS and METHODS 
 
3-1 General: 
          The experimental work in this study was in the form of a 6-week 
broiler feeding trial, carried out in the period from March 13th to April 24th 
/2009 in the poultry experimental unit of the Faculty of Animal Production.  
The trial was designed to study the effect of feeding four experimental diets 
with different dietary protein levels on feed consumption, broiler chick’s 
growth, feed utilization efficiency and carcass characteristics. 
3-2 Experimental Birds and Management: 
Ninety six unsexed day old commercial broiler chicks (Hubbard) were 
purchased from a local hatchery, and used in the experiment. They were 
reared from day–old to six weeks of age on deep litter house in an open 
experimental house. The house was constructed of iron posts, wire netting 
sided, corrugated iron sheets roof and concrete floor. The long axis of the 
experimental house extends east to west to allow for efficient cross 
ventilation. The northern and southern sides of the experimental house were 
covered with plastic sheets, to protect the chicks from cold, draught and 
wind. A dry wood shaving was used as a litter material. Light was provided 
continuously throughout the 6-weeks experimental period. A 60-watt electric 
bulb was used in each pen as a source of light and heat .The bulbs were 
hanged from the ceiling and their level from the ground was adjusted 
according to the prevailing house temperature. Natural day light was 
supplemented by electric light during the night.  The house was partitioned 
in 12 experimental pens of equal size (1×1) meter area and 3 meters height. 
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Each experimental pen was provided with a round tube feed and a fountain 
drinker .The house was thoroughly cleaned and disinfected with formalin 
and burnt with fire before the arrival of chicks. All the experimental birds 
were vaccinated against Gambaro disease at two weeks of age and against 
Newcastle disease at three weeks of age. The birds were offered soluble 
vitamins and minerals in the drinking water for four days after vaccination to 
overcome any stress that might occur due to vaccination. 
 
3-3  Experimental  Diets: 
The diets used in the experiment consisted of four broiler chick diets (mash) 
of varying crude protein content. They were formulated from the local feed 
ingredients commonly used for poultry feeding in the country. An imported 
broiler chick super concentrate was incorporated in the experimental diets at 
the rate of 5% to upgrade the protein content and quality. The formulation of 
the experimental diets and the composition of the super concentration are 
shown in table (1).  
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Table (1): 
The formulation of the experimental diets (percent as fed): 
  
   
Ingredient 
Treatment 
1 2 3 4 
Sorghum 70.5 64.0 58.0 48.5 
Groundnut meal 11.0 15.0 19.5 22.8 
Sesame meal 10.0 12.5 14.0 18.5 
Super concentrate * 5.0 5.0 5.0 5.0 
Dicalcium phosphate 1.5 1.5 1.5 1.5 
Common Salt 0.25 0.3 0.5 0.5 
Lysine o.15 0.1 0.15 0.15 
Methionine 0.01 0.07       0.01     0.01 
Veg.oil 1.5 1.5 1.5 3.2 
Total 100 100 100 100 
 
*Broiler chick super concentrate, (5% Hendrix) contains, crude protein 40%, 
crude fiber, 4.52%, fat 5.20%, Ash, 3.20% M.E 2200, Kcal/kg lysine 8.75%, 
Methionine, 1.6% Methionine + cystine 
 2.0%, calcium 7.6%, phosphorus 4.8% 
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      The calculated and proximate analyses of the diets are shown in table 
(2). 
The calculated analyses of the experimental diets were made 
according to the table of the nutrient composition of the Sudanese animal 
feeds prepared by the Central Animal Nutrition Research Centre, Kuku. 
     The proximate analyses were made according to the procedure of the 
AOAC (1980) for the determination of the crude protein, ether extract, crude 
fiber and ash of the diets. The metabolizable energy content of the diets were 
calculated according to the equation of Lodhi et al (1976), based on the 
determined values by proximate analyses of the diets. 
Lodhi equation: 
ME (Kcal/kg) =1.549+0.102(CP %) +0.02759 (EE %) +0.0148 (NFE %)-
(0.0034 (CF %) ×239. 
CP: Crude protein %. 
EE: Ether extract %. 
NFE: Nitrogen free extract %. 
CF: Crude fiber%. 
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Table (2): 
 The calculated and proximate analyses of the experimental diets (percent) 
A. calculated analysis: 
                                           D    i   e  t  s 
Dietary Protein 
level 
1 
20 
2 
22 
3 
24 
4 
26 
ME (Kcal/kg 32039 3195 3153 3191 
Crude protein 20.28 22.20 23.99 26.04 
Crude fiber 3.73 4.17 4.57 5.03 
Ether extract 4.10 4.58 4.92 5.57 
Calcium 1.13 1.20 1.26 1.36 
Av.Phosphorus 0.59 0.60 0.6 0.61 
Lysine 1.03 1.09 1.14 1.21 
Methionine 0.52 0.56 0.59 0.65 
Meth.+cystine 0.78 0.81 0.87 0.96 
Ash 5.33 5.90 6.40 7.12 
Nitrogen free 
extract 
56.84 53.48 50.42 45.03 
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  Table (3): 
The calculated and proximate   analyses of the experimental diets (percent): 
 
                            D    I     e      t    s 
Dietary 
protein level 
1 
20 
2 
22 
3 
24 
4 
26 
Dry 
matter%   
93.9  93.4  93.1  92.4 
      Ash    7.0 7.2  8.3  9.2 
Ether  
extract %      
7.3 7.3 7.4  7.6 
Crude 
protein% 
19.5 21.3 23.9 25.3 
  Crude fiber 
% 
6.5 9.8 10.9 11.8 
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 3-4 Experimental Procedure: 
     
 The experimental chicks were received and unpacked in a holding 
pen inside the experimental house. They were offered vitamins and minerals 
in drinking water to help reduce the stress of handling and transportation. 
The chicks were visually inspected for health and  vigor,  and  the  weak  
unthrifty  and  under  weight  chicks  were  excluded  from  the  experiment.                            
      A number of 96 chicks were randomly selected from the remaining 
chicks, and were assigned at random to each of the 12 experimental pens .at 
the rate of 8 chicks per pen. The birds in each pen were then weighed and 
their initial body weight was recorded.  
     The experimental diets were then assigned randomly to the experimental 
units (pens) at three replicates for each treatment, in the form of a 
completely randomized design. 
      Feed and water were offered ad libitum. The experimental chicks 
were fed the respective experimental diets for a period of six weeks, 
(17/Maech to 24 April) the duration of the feeding trial. Records were kept 
weekly for feed consumption and body weight for each pen, and mortality 
was recorded daily as it happened. 
             The daily ambient temperature of the house was recorded, and the 
average weekly temperature ranged between (34C°-38C°).  
Spraying around the pens and the house was occasionally done to reduce 
heat intensity. Feed consumption and live weight were recorded weekly for 
each pen. Weekly body weight gain was then estimated by difference for 
each pen and the feed conversion ratio was calculated for individual 
replicates of each treatment by dividing the weekly feed consumed by the 
respective weekly body weight gain of each replicate. 
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       At the end of the trial the birds were fasted from feed over night to 
empty their digestive tract in order to avoid contamination of carcasses by 
ingesta. On the slaughtering day, two birds from each treatment replicate 
were randomly selected and weighed individually to determine their live 
weight .They were then slaughtered, scalded in hot water and manually 
plucked .The head and legs were then removed and the carcasses were 
eviscerated .The eviscerated carcasses were then individually weighed, and 
the dressing out percentage was calculated for each carcass. The abdominal 
fat was then extracted and weighed separately for each carcass. Also the 
abdominal fat, viscera and livers of carcasses were extracted and weighed 
separately. 
            The data for the whole experimental period and weekly feed 
consumption, live weight gain, feed conversion ratio, plucked and dressed 
weight and dressing out percentages were calculated and statistically 
analyzed by analysis of variance for completely randomized design using 
SPSS computer program and Duncan Multiple Range Test. The weight of 
the abdominal fat, fat pad, viscera and liver, feathers were also recorded and 
similarly analyzed for statistical differences. 
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CHAPTER FOUR 
     4. RESULTS. 
 
The performance of the experimental birds on the different dietary 
treatments for the whole six weeks of the experimental period is summarized 
in table (3). 
The mean total feed intake of the experimental birds is presented in 
table (3). It ranged from (3479.3 to 2879.6g/bird). The highest total feed 
intake was attained by the group of birds fed the diet containing 24% crude 
protein, which was statistically higher than the feed intake on the other three 
experimental diets. The lowest total feed intake was attained by the birds fed 
the diet containing 26% C.P. 
The total body weight gain of the experimental birds ranged from 
(1336.7 to 921.5g/bird).The highest total weight gain was attained by group 
of birds fed the diet containing 24% crude protein (1336.7g/bird) followed 
by the group of birds fed the diet containing 26% crude protein (1304.4), 
followed by group of bird fed 22% crude protein, (1100.1g/bird) and the 
lowest body weight gain was attained by group of bird fed the diet 
containing 20% crude protein (921.5g/ bird). 
The feed conversion ratio of the broiler chicks had significant effects 
among the treatments. The birds fed the diet containing 20% crude protein 
had the highest feed conversion ratio( 3.15), which was statistically higher 
(P <o.o5) than that of the birds fed on the other experimental diets. The 
lowest FCR 2.54 was attained by the birds fed the diet containing 26% C.P, 
which was statistically similar to that of the birds fed the diets containing 
22%C.P, and 24%C.P.  
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Table (3): The effect of dietary crude protein level on the over all 
performance of the experimental birds (g/bird/6weeks) 
 
 
 
 
Parameters 
 
  
                   E x p e r i m e n t a l    d i e t s. 
          
       1           
C.P 20% 
 
       2 
C.P22%   
       3     
C.P24% 
       4 
C.P26%       
 
    SE± 
Total feed 
intake(g) 
            
2879.6c  
 
2999.5bc 
 
3479.38a 
 
3308.2ab 
 
97.97** 
Total 
weight 
gain (g) 
         
921.5c  
 
1100.17b 
 
1336.70a 
 
1304.4a 
 
47.49** 
 
 FCR 
       
3.15a  
 
2.72ab 
 
2.60ab 
 
2.54b 
 
0.17** 
 
 
1- Values are means of 3 replicates of 8birds per treatment.   
2- SE: Standard error of means. 
3- Means in the same row with the same superscript are not statistically 
significant. 
4- ** statistically significant (P<o.o1) 
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Fig (1): The effect of dietary crude protein level on total feed 
consumption and total body weight gain of the experimental birds. 
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Fig (2): The effect of dietary crude protein level on feed 
conversion ratio of the experimental birds.  
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The total nutrients intake of the experimental birds is shown in table (4). It 
can be seen that the nutrient intake follows the same pattern of total feed 
consumption. The highest nutrients intake was attained by the birds fed the 
diets containing 24%, and 26% crude protein. 
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Table (4): 
The effect of dietary protein level on total feed and nutrients consumption 
(g/bird/6 weeks) 
                                              D  I   e   t  s 
Crude protein          1           2          3          4 
Feed 
consumption(g) 
2879.6 2999.5 3479.3 3308.2 
ME 
consumption(kcal) 
9225 958.6 12014 10556 
Crude protein 
consumption(g) 
641.8 665.8 834.6 861.4 
Lysine(g) 29.6 32.6 39.6 40.0 
Methionine(g) 14.9 16.7 20.5 21.5 
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 Weekly feed intake of the experimental birds is shown in Table (5) 
and Fig (2). It can be seen that weekly feed intake progressively increased 
on the experimental diet as a result of chick growth. The highest feed intake 
during the 2nd , 3rd and 4th  weeks of the experiment was attained by the group 
of birds fed the diet containing 24% crude protein (418.7g/bird), 
(523.8g/bird), and (646.1g/bird) than the other groups. During the 5th week 
the group of birds fed the diet containing 24%crude protein attained the 
highest feed intake (752.7g/bird) followed by the group of birds fed on the 
diet containing 20% crude protein (676.6g/bird) than the group of birds 
reared on the other two diets. 
It can be seen that the dietary treatments did not have significant effects on 
weekly feed consumption during the 1st and 6th week of experimental period 
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Table (5): 
 
The effect of dietary protein level on weekly mean feed intake of the 
experimental birds (g/bird) 
                       
                        
 
Age 
(weeks) 
   
   E x p e r i m e n t a l   d i e t s.                   
1 
C.P 20% 
2 
C.P 22% 
3 
C.P 24%  
4 
C.P 26% 
 
SE± 
1 314.5 322.9 
 
335.4 317.3    10.8N.S  
2 312.5c 345.3bc
 
418.7a 395.8      19.3 **
3 429.7b 455.8ab
 
523.8a 506.5 22.8**
4 474.4b 558.9ab
 
646.1a 615.9 27.0**
5 528.5b 557.6b
 
752.7a 676.6 29.6**
6 819.8 758.9 
 
802.5 795.8 27.8N.S
 
 
1- Values are means of 3 replicates of 8birds per treatment.   
2- SE: Standard error of means. 
3- Means in the same row with the same superscript are not statistically 
significant. 
4- NS=Not statistically significant.  
5- ** statistically significant. (P<o.o1)  
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Fig (3): The effect of dietary protein level on weekly mean feed intake of 
the experimental birds (g/bird/week) 
(A)Crude protein 20% (B) Crude protein 22% (C) Crude protein 24% (D) 
Crude protein 26% 
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Table (6), and Fig (3) Present the data on weekly body weight gain of 
the experimental birds. It can be seen that weekly body weight gain follows 
the pattern of weekly feed intake. 
  During the 1st week the body weight gain of the birds fed the diet 
containing 26% crude protein (153.7g/bird) was significantly higher 
(P<0.05) than that of the birds fed the other experimental diets. 
During the 4th week the highest body weight gain was obtained by the birds 
fed the diet containing 24% crude protein (371.1g/bird), followed by the 
weight gain of (353.8g/bird), which was attained by the birds fed the diet 
containing 26% crude protein, followed by the body weight gain of 
(232.4g/bird), which was attained by the birds fed the diet containing 22% 
crude protein, and the lowest body weight gain was attained by the birds fed 
the diet containing 20% crude protein (120.9g/bird),. 
During the 5th week the highest body weight gain was obtained by the birds 
fed the diet containing 22% crude protein (256.9g/bird), followed by the 
body weight gain (251.1g/bird), which was attained by the birds fed the diet 
containing 24% crude protein, followed by the weight gain of (170.2g/bird), 
which was attained by the birds fed the diet containing 20% crude protein 
and the lowest weight gain was attained by the birds fed the diet containing 
26% crude protein (134.8g/bird).It can be seen that the dietary treatments did 
not have significant effects on body weight gain during the 2nd, 3rd and 6th 
week of experimental period 
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Table (6): 
The effect of dietary protein level on weekly mean body weight gain of the 
experimental birds (g/bird) 
                 
                      
 
Age 
(weeks) 
 
E x p e r i m e n t a l   d i e t s 
1 
C.P20% 
2 
C.P22%  
3 
C.P24%  
4 
CP26%  
SE± 
1 114.90ab 
 
111.11b
 
140.41ab 153.75a 
 
11.92**
2 262.50 234.73 
 
304.16 291.66 
 
22.50N.S
3 105.33 135.20 113.06 207.41 33.13N.S
4 120.93b 232.40ab 371.11a 353.86a 46.31**
5 170.23ab 256.93a 251.10a 134.86b 32.26**
6 147.66 128.80 156.83 162.90 33.48N.S
 
 
1- Values are means of 3 replicates of 8birds per treatment.   
2- SE: Standard error of means. 
3- Means in the same row with the same superscript are not statistically 
significant. 
4- NS=Not statistically significant.  
5- ** statistically significant. (P<o.o1)  
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Fig (4): The effect of dietary protein level on weekly mean bodyweight 
gain of the experimental birds (g/bird/ week). 
  (A)Crude protein 20% (B) Crude protein 22% (C) Crude protein 24% (D) 
Crude protein 26%. 
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Table (7), and fig (3), presents the weekly feed conversion ratio of the 
experimental birds. It can be seen that the experimental treatments had 
significant effects on weekly mean conversion ratio 
During the 1st week the highest feed conversion ratio (2.96) was 
attained  by the birds fed the diet containing 22% crude protein level and 
was significantly highest (P>0.05) than that of the birds fed the other three 
experimental diets, followed by the feed conversion ratio 2.80 which  was 
attained by the birds fed the diet containing 20% crude protein ,followed by 
the feed conversion ratio of (2.40) which was attained by the birds fed the 
diet containing 24% crude protein, and the lowest feed conversion ratio 
(2.09) was attained by the bird reared on the diet containing  26% crude 
protein. 
During the 4th week the feed conversion ratio (3.92) was obtained by 
the birds fed the diet containing 20% crude protein, followed by that of the 
of the birds fed the diet containing 22% crude protein (2.45), followed by 
that of the birds fed the diet containing 24% crude protein 1.90, and the 
lowest feed conversion ratio (1.76) was attained by the birds fed the diet 
containing 26% crude protein. 
During the 5th week the feed conversion ratio which was obtained by 
the birds fed the diet containing 26% crude protein (5.06) was significantly 
the highest (P<0.05), followed by the birds fed the diet containing 24% 
crude protein (3.38), followed by the birds fed the diet containing 20% crude 
protein (3.25), and the lowest feed conversion ratio was attained by the birds 
fed the diet containing22% crude protein (2.18). 
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It can be seen that the dietary treatments did not have significant 
effects on feed conversion ratio during the 2nd, 3rd and 6th week of 
experimental period.  
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Table (7):The effect of dietary protein level on weekly mean feed 
conversion ratio of the experimental birds 
 
 
Age 
(weeks) 
 
 
                   E x p e r i  m e n t a l    d i e t s 
 
1 
C.P20% 
2 
C.P22% 
3 
C.P24% 
        4 
C.P26%      
 
SE 
1 2.80ab 2.9a
 
2.40ab 2.09b 0.24**
2 1.21 1.51 
 
1.37 1.37 0.15N.S
3 4.799 3.73 
 
4.78 2.75 0.90N.S
4 3.92a 2.45b
 
1.90b 1.76b 0.23**
5 3.25ab 2.18b
 
3.38ab 5.06a  0.54**
6 5.56 5.95 
 
5.12 4.89 2.06N.S
 
 
1- Values are means of 3 replicates of 8birds per treatment.   
2- SE: Standard error of means. 
3- Means in the same row with the same superscript are not statistically 
significant. 
4- NS= Not statistically significant.  
5- ** statistically significant. (P<o.o1).  
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Fig (4): The effect of dietary protein level on weekly mean feed conversion 
ratio of the experimental birds (g/bird/ week) 
  (A)Crude protein 20% (B) Crude protein 22% (C) Crude protein 24% (D) 
Crude protein 26%. 
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The data of carcass parameters is shown in table (8). The birds 
selected for determination of carcass parameters show the same live body 
weight pattern of the birds on the different experimental treatments. The 
group of the birds fed the diet containing 26% crude protein attained the 
highest live weight followed by the birds fed the diet containing 24% crude 
protein, followed by the group of birds fed the diet containing 22% crude 
protein and the lowest live weight was attained by the birds fed the diet 
containing20% crude protein. 
  The data on slaughter weight followed the same pattern as live weight, 
in that the group of birds fed the diet containing 26% crude protein attained 
the highest slaughter weight (1591.6g/bird), and the lowest slaughter weight 
(1291.6g/bird) was attained by the birds fed the diet containing 20% crude 
protein.  
The data on carcass weight indicate that the group of birds fed the diet 
containing 26% crude protein attained the highest carcass weight 
(1198.3g/bird) and the lowest carcass weight (923.3g/bird), was attained by 
the birds fed the diet containing 20% crude protein. 
The data on feather weight indicate that the group of birds fed the diet 
containing 24% crude protein attained the highest feather weight 
(65.0g/bird) and the lowest feather weight (58.3g/bird) was attained by the 
birds fed the diet containing 26% crude protein. 
The data on abdominal fat indicate that the group of birds fed the diet 
containing 24% crude protein attained the highest abdominal fat 
(19.16g/bird) and the lowest abdominal fat (9.16g/bird) was attained by the 
birds fed the diet containing 26% crude protein. 
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It can be seen that the experimental treatments had significant effects on the 
live weight, slaughtered weight, carcass weight, feather weight and 
abdominal fat (P<0.01). The treatments did not have significant effects on 
hot carcass   weight, and fat pad of the broiler chicks.   
The dietary treatments had no significant effects on dressing out percentage 
of the experimental birds Table (8). However, the highest dressing out 
percentage (85.06%), was attained by the birds fed the diet contenting 20% 
crude protein, followed by that of the birds fed the diet containing 22% 
crude protein (84.98%), followed by the birds fed 24%dietary crude protein 
(84.45%), and the lowest dressing percentage (83.08%), was attained by the 
birds fed the diet containing 26% crude protein. these difference were not 
statistically significant. 
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Table (8):The effect of dietary protein level on carcass parameters (g)   
 
                                 
 
Parameters  
E x p e r i m e n t a l    d i e t s 
1 
C.P20% 
2 
C.P22% 
 
3 
C.P24% 
4 
C.P26% 
 
SE± 
Live weight 1391.66b 1608.33ab
 
1616.66ab 1708.33a 84.6**
Slaughtered 
weight 
1291.66b 1500.00ab
 
1520.00ab 1591.66a 75.5**
Hot carcass 
weight 
1185.00 1376.66 
 
1380.00 1411.66 72.8N.S
Cold carcass 
weight 
923.33b 1156.66a
 
1151.66a 1198.33a 73.6**
Feather weight 45.00b 60.00ab
 
65.00a 58.33ab 6.18**
Abdominal fat 
weight 
17.16ab 17.50ab
 
19.16a 9.16b 3.10**
Fat pad weight 6.66 6.66 
 
5.16 6.16 0.818N.S
Dressing% 85.06 84.98 
 
84.45 83.08 0.824N.S
 
1- Values are means of 3 replicates of 8birds per treatment.   
2- SE: Standard error of means. 
3- Means in the same row with the same superscript are not statistically 
significant. 
4- NS=Not statistically significant.  
5-** statistically significant (P <0.01).  
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The results clearly indicate that the best production performance 
parameters were attained by the birds fed the diet containing 24% crude 
protein, and the  worse parameters were attained by the birds fed the 20% 
crude protein diet. The performance of the birds fed on the diets containing 
22% and 26% crude protein were intermediate between that of the two diets.  
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Discussion 
The objective of the present study is to investigate the utilization of 
dietary protein by broiler chicks, 0-6 week of age, by studying the effect of 
dietary protein concentration on feed intake, rate of growth, feed conversion 
efficiency and carcass characteristics. 
All the performance parameters in the experiment were progressively 
improved by increasing the dietary crude protein level from 20% up to 24%, 
and were reduced by raising the dietary crude protein level beyond 24% 
to26% C.P 
The best performance was attained by the group of birds fed on the 
diet containing 24% C.P. The birds fed the diet containing 24% C.P attained 
the highest feed consumption, body weight gain and the best feed conversion 
efficiency. The lowest performance was attained by the birds fed on the diet 
containing the lowest (20 %) crude protein level. 
Similar results have been reported by many research workers 
indicating a positive effect of raising the concentration of dietary protein to a 
level not creating amino acids imbalance, on broiler chick growth (Hassan et 
al, 1974; Tibin and Mohamed, 1990). These workers indicated that the 
overall performance of broiler chicks was improved by raising the dietary 
protein level within a range of 18% to 24%, and that the broiler growth 
parameters were depressed on the diet containing 26% protein. These results 
present a clear indication of amino acid deficiency in the low protein diet, 
and amino acids imbalance in the high protein diet. 
Both of these situations halt tissue protein synthesis and depress feed 
intake, growth and feed utilization efficiency (Grau and Almquist, 1945, 
Tabm et al, 1973). 
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The variation in the performance of the experimental birds can be 
attributed to treatment differences in feed and nutrients consumption and 
utilization efficiency feed intake and feed conversion efficiency which were 
progressively increased by raising the dietary protein level from 20% up to 
24% C.P, and were depressed by increasing the dietary protein level from 
24% to26%. The mean body weight gain was similarly increased following 
the feed consumption pattern. The mean weekly values of these production 
parameters followed approximately the same pattern of feed consumption, 
body weight gain and feed utilization efficiency.  
The superior performance of the production parameter on diet (3), 
containing 24% C.P, was statistically significant, indicating that 24% dietary 
protein is an optimum level for broiler chick growth under the condition of 
the present experiment. On the other hand, the highest dietary protein level 
26% C.P may be above the optimum requirement (excessive), or my have 
created an amino acids imbalance. In both of these cases the metabolic 
pathway of the amino acids will be diverted for catabolism instead for tissue 
protein synthesis and growth. The catabolism of these surplus amino acids, 
as a result of cessation of tissue protein synthesis, due to the limiting effect 
of amino acids, will reduce the value of the net energy for production. This 
is due to the use of part of the net energy of the diet for synthesis of uric acid 
and its excretion in urine. The synthesis of uric acid and its excretion will 
also exert stress on the kidneys of the birds receiving the high protein diet, 
and may result in kidney failure.     
Diets with excessive high protein level are expensive and will induce 
amino acid imbalance; and excess nitrogen excretion through uric acid 
synthesis, and will not improve weight gain or feed utilization efficiency. 
For these reasons such diets will be considered as biologically and 
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economically inefficient. On the other hand, diets with lower protein level 
will not support optimum feed consumption, body weight gain or feed 
utilization efficiency of broiler chicks. This is due to shortage of essential 
amino acids. This can however, be corrected by supplementation with 
synthetic amino acids. This practice has been used with success in 
commercial poultry diets, and it has been advocated that future poultry diets 
will rely on synthetic essential amino acids supplementation of low protein 
diets rather than the amino acids of interact protein. The low protein diets, if 
supplemented with appropriate essential amino acids can support optimum 
growth and feed efficiency, in addition, low protein diets will have the 
benefit of minimizing nitrogen excretion, and using less net energy to 
remove excess nitrogen through uric acid synthesis. This issue faces, at the 
present time, the high prices of synthetic amino acids compared to amino 
acids from intact proteins, but development of industrial technology is 
underway to produce them at, competitive prices to encourage their wide use 
in practical poultry diets. 
     The use of synthetic amino acids in poultry diets will solve the 
present problem of shortage of animal protein supplements in most 
developing countries, due to the lack of good quality raw materials and 
inefficiency of processing methods. Most of these countries are now relying 
on importation of super concentrates to upgrade protein quality in poultry 
diets.  The imported super concentrates contain good quality animal protein 
supplements (fish and meat meals) and synthetic amino acids (lysine and 
methionine) in addition to vitamin, mineral mixes. These super concentrates, 
are however, produced at high cost and sold at high prices, which increase 
the cost of poultry production. This problem is however, strategically 
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important for poultry production and needs further investigation and 
research programmers for its solution. 
 The effect of dietary protein levels on carcass characteristics followed 
the same pattern of feed consumption and finial liveweight of the 
experimental birds. Thus the slaughter weight, and hot and cold eviscerated 
carcass weights were progressively increased with increasing dietary protein 
level. 
 The highest dressing percentage was however, attained by the birds 
fed on the lowest dietary crude protein level. The abdominal fat was 
consistently reduced with increased dietary level of crude protein. These 
results are generally consistent with differences in growth rate and final 
liveweight of the birds on the different experimental diets. They are in 
agreement with reports by Persm and William, (1973), and Tibin and 
Mohamed, (1990).   
 
It can generally be considered that the results of the present study are 
in general agreement with the findings of published research on the subject. 
Differences with some published results\can not, however, be excluded due 
to differences in the conditions of the conducted research experiments. It is 
however, evident that dietary protein level, per se, can not precisely be 
indicative of dietary protein adequacy, as it is subject to great variations 
arising from numerous factors affecting dietary protein utilization. In this 
respect, dietary protein level should always be considered in relation to the 
protein amino acids composition and availability of essential amino acids, 
and in relation to factors affecting the level of feed consumption, amino 
acids and nutrients imbalance and feed utilization efficiency. The protein 
level and amino acids content of poultry diets are usually considered 
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together when estimating dietary protein requirements in the assessment of 
protein nutritional adequacy.  
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